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SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1 .0 

FLASH JUKE BOX 

Copyright Statement 

A portion of the disclosure of this patent document contains material which is subject - 
to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure as it appears 
in the Patent and Trademark Office patent file or records, but otherwise reserves all 
copyright rights whatsoever. 

Background of Invention 
Field 

[0001] The present invention relates generally to flash memory readers, and more 
specifically to an improved configuration of the same. 

Background 

[0002] Digital cameras have become one of the most popular of electronic devices. In a 
recent year, more digital cameras were sold than traditional film cameras. Images 
from digital cameras can be downloaded and stored on personal computers. Digital 
pictures can be converted to common formats such as JPEG and sent as e-mail 
attachments or posted to virtual photo albums on the Internet. Video as well as still 
images can be captured, depending on the kind of digital camera. 

[0003] Digital cameras typically capture images electronically and ultimately store the 
images as bits (ones and zeros) on a solid-state memory. Flash memory is the most 
common storage for digital cameras. Flash memory contains one or more electrically- 
erasable read-only-memory (EEPROM) integrated circuit chips that allow reading, 
writing, and block erasing. 
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[0004] Early digital cameras required the user to download or transfer the images from 
the flash memory within the digital camera to a personal computer (PC). A standard 
serial cable was most widely used. However, the limited transfer rate of the serial 
cable and the large size of the digital images made such serial downloads a patience- 
building experience. Serial downloads could easily take half an hour for only a few 
dozen images. 

[0005] Digital camera manufacturers solved this problem by placing the flash memory 

chips on a small removable card. The flash-memory card could then be removed from 
the digital camera, much as film is removed from a standard camera. The flash- 
memory card could then be inserted into an appropriate slot in a PC, and the image 
files directly copied to the PC. 

[0006] The flash-memory cards are also used for many other electronic devices. As a 

result, a user may have multiple memory cards of several different types. For example, 
a user may have two or three Memory Stick cards for a Sony MP3 player, a couple of 
Smart Media cards for a Fujitsu camera, etc. 

[0007] When the user sits at his computer, he may want to keep the cards in a device 
designed like a juke box, so he can access them, transfer files among them, and 
otherwise manipulate them "on demand." Furthermore, with the recent development 
of write once/read many (WORM) flash modules such as are offered by various 
companies, including Matrix Semiconductor, users now have the opportunity to create 
' archives of media files such as music, movies, etc. 

[0008] What is clearly needed is a memory card jukebox that may be used to make a 

multitude of such memory/media cards available simultaneously, allowing a user to 
read and copy among them, etc., without having to manually shuffle them in and out 
of their readers. 

Summary of Invention 

[0009] Other features and advantages of embodiments of the present invention will be 
apparent from the accompanying drawings, and from the detailed description, that 
follows below. 
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[001 0] An embodiment of the present invention provides a memory card reading 

apparatus including a plurality of memory card interfaces, with at least a subset of the 
plurality memory card interfaces configured to interface with a memory card of a first 
type, the plurality of memory card interfaces accessible in parallel. In one 
embodiment, at least one of the memory card interfaces is configured to interface 
with a plurality of different memory card types. In another embodiment, a first subset 
of the plurality of memory card interfaces are configured to interface with a memory 
card of a first type and a second subset of the plurality of memory card interfaces are 
configured to interface with a memory card of a second type, wherein the first and 
second subset of memory card interfaces are accessible in parallel. In yet another 
embodiment, at least one of the memory card interfaces includes an indicator 
identifying a status of an operation for a respective memory card interface. 

[001 1 ] Other features and advantages of embodiments of the present invention will be 
apparent from the accompanying drawings, and from the detailed description, that 
follows below. 

Brief Description of Drawings 

[0012] The invention may be best understood by referring to the following description 

and accompanying drawings that are used to illustrate embodiments of the invention. 
In the drawings:FIG. 1 shows a view of memory/media jukebox 100, in accordance 
with one embodiment; FIG. 2 illustrates a diagram of controller 200, in accordance 
with one embodiment; andFIG. 3 illustrates the mechanical configuration of the 
memory/media jukebox, in accordance with one embodiment. 

Detailed Description 

[001 3] In the following description, numerous specific details are set forth. However, it is 
understood that embodiments of the invention may be practiced without these 
specific details. In other instances, well-known circuits, structures and techniques 
have not been shown in detail in order not to obscure the understanding of this 
description. 

[0014] 

Reference throughout the specification to "one embodiment" or "an embodiment" 
means that a particular feature, structure, or characteristic described in connection 
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with the embodiment is included in at least one embodiment of the present invention. 
Thus, the appearance of the phrases "in one embodiment" or "in an embodiment" in 
various places throughout the specification are not necessarily all referring to the 
same embodiment. Furthermore, the particular features, structures, or characteristics 
may be combined in any suitable manner in one or more embodiments. 

[001 5] Similarly, it should be appreciated that in the foregoing description of exemplary 
embodiments of the invention, various features of the invention are sometimes 
grouped together in a single embodiment, figure, or description thereof for the 
purpose of streamlining the disclosure and aiding in the understanding of one or 
more of the various inventive aspects. This method of disclosure, however, is not to 
be interpreted as reflecting an intention that the claimed invention requires more 
features than are expressly recited in each claim. Rather, as the following claims 
reflect, inventive aspects lie in less than all features of a single foregoing disclosed 
embodiment. Thus, the claims following the Detailed Description are hereby expressly 
incorporated into this Detailed Description, with each claim standing on its own as a 
separate embodiment of this invention. 

[001 6] FIG. 1 shows a view of media jukebox 1 00, in accordance with one embodiment. 
Visible at the front are the slot modules 1 02 a-n and slot openings 1 03 a-n (not all 
openings identified as illustrated in FIG. 1). For example, opening 1 03a of slot module 
102 may be for a single medium type in one embodiment. In an alternative 
embodiment, opening 1 03a of slot module 1 02 may be for multiple media types. As 
described herein, the terms memory and media are used interchangeably within the 
scope of the invention. 

[0017] In one embodiment, the slot module and slot opening are implemented using the 
techniques and specifications disclosed in co-pending application titled SMART 
UNIVERSAL FLASH MEDIA CARD ADAPTERS filed 09/04/2002, application 
no.l 0/064,966, attorney docket no. 6284. P001 x, which is a continuation of 
10/167,929 which is a continuation of 09/610,904, also a continuation of 
10/039,685 and 10/002,567, all of which are herein incorporated by reference. 

[001 8] j n one embodiment, each slot, or less than all slots, may have an indicator, such 
as, for example, indicator 1 04a, as shown in FIG. 1 . In one embodiment, the indicator 
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may be a LED. In some cases, for example, the indicator may be green during a read 
operation, or red during a write operation (to warn the user not to eject the card 
during a write operation). In alternative embodiments, indicators other than LED may 
be used to indicate specific activity of a respective slot, without departing from the 
scope of the invention. 

[001 9] In one embodiment, the number of slots in a juke box may vary within the scope 
of the invention. For example, the range of slots may vary from perhaps eight at the 
low end to up to 20, 50, or even 1 00 at the high end, depending on many application 
factors. 

[0020] In one embodiment, the slots may accept, as mentioned above, not only standard 
flash media, but also Write Once Read Many (WORM) flash media that are used for 
archive purposes and are intended to replace film, for example, on a permanent basis. 
Furthermore, the juke box, apparatuses, system, and devices as described herein are 
also applicable to memory and media cards other than flash, without departing from 
the scope of the invention. 

[0021] Also shown in FIG. 1 are foot 1 10 and cable 112, which in one embodiment comes 
from USB connector 111, which supplies power, control, and data signals from a host 
computer (not shown) that manages the jukebox. In other embodiments, interfaces 
other than USB or USB 2.0 are also suitable, such as "1 394" (a.k.a. Fire Wire or IEEE 
1 394), power, or any of many other proprietary or industry-standard interface 
protocols. In some cases, a separate external power supply (not shown) may be 
desired or required; and in yet other cases, the unit may include a battery 
compartment (also not shown) for operation in situations where no external power is 
available. 

[0022] FIG. 2 illustrates a diagram of controller 200, in accordance with one embodiment. 
In one embodiment, the controller 200 is implemented and includes the techniques 
and specifications as disclosed in co-pending U.S. Application No. 1 0/ 1 67,929, which 
was filed on June 1 1 , 2002, entitled "Smartconnect Universal Flash Media Card 
Adapters", which is incorporated herein by reference. 

[0023] 

As illustrated in FIG. 2, USB connector 1 1 1 connects controller 200 to the host 
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computer. In addition to a standard bus 201 for controlling the slots 1 02a-n, 
controller 200 has a multitude of multiplexed control lines 202 a-n. In one 
embodiment, the lines 202 a-n address multiplexors, or transfer buffers, 220 a-n, 
which in one embodiment may turn on/off selected lines control lines 212a-n and/or 
data lines 21 la-n to activate /deactivate or communicate data with the flash media in 
each respective slot(s). 

[0024] Depending on the implementation, the multiplexors 220 a-n may disconnect all 
the control lines 21 la-n connecting to the flash media, or in some cases, they may 
disconnect only selected lines of flash media. Selected data lines 212 a-n may also 
activate the actual flash media, in case they are all parallel, and, depending on the 
configuration, power to the flash media may also be turned on or off. 

[0025] Furthermore, in cases where an indicator (e.g., an LED) such as 104 a-n is 

available, that indicator may also be controlled by certain lines, such as, for example, 
one of the control lines of 2 1 1 a-n, or alternative one the bus lines 2 1 2a-n. As 
described above, the indicator may, for example, be multi colored, offering various 
colors, such as red during writing and green during reading, and no light when not in 
use. Alternatively, a single light may be used, such as, for example, blue, with a 
steady light to indicate writing and a rapidly blinking light to indicate reading. 

[0026] In alternative embodiments, if the unit has only a small number of slots, buffers 

may not be needed and only chip select signals may be used to activate and deactivate 
the various cards. In yet other cases, multi-tiered bus lines may be used. For example, 
a unit with 100 slots may use five segments with 20 slots each, and an additional 
layer of buffers must be introduced in a hierarchical wiring scheme. 

[0027] p| G 3 j|| us trates the mechanical configuration of the flash jukebox, in accordance 
with one embodiment. In one embodiment, previously discussed, the slot modules are 
implemented with the techniques and include the specifications as disclosed in co- 
pending U.S. Application No. 10/064,966, which is incorporated herein by reference. 
For example, in one embodiment the slot modules may have pins that go directly into 
a vertical PCB, (i.e., a backplane), such as backbone 300. As illustrated in FIG. 3, 
backbone 300 is connected to a controller board 301 , containing controller 200, 
which connects to cable 1 1 2 for USB port 1 1 1 . In the example configuration, the 
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[0028] 



[0029] 



[0030] 



[0031] 



[0032] 



buffer chips would be slightly skewed (offset) to the contacts 302 a-n, and the 
mechanical pins from each of the single-port multimedia adaptors 102a-n would be 
inserted directly into backbone 300. Such an arrangement could reduce wiring. 

In other cases (not shown), backbone 300 may be composed of sections, and each 
section may have a ribbon cable or flexible PCB attachment (not shown) to connect to 
controller board 301 . Other, similar configurations may be used without departing 
from the spirit of the novel art of this disclosure. 

While the invention has been described in terms of several embodiments, those 
skilled in the art will recognize that the invention is not limited to the embodiments 
described, but can be practiced with modification and alteration within the spirit and 
scope of the appended claims. The description is thus to be regarded as illustrative 
instead of limiting. 

It is further desired that in one embodiment the jukebox include a text display, 
such as an LCD panel. The text display of the jukebox would include a method by 
which text can be scrolled or written and manipulated. In one embodiment, the SCSI 
(Small Computers System Interface) command set is utilized to scroll, write, and 
manipulate text displayed on a display of the jukebox. 

In one embodiment, the SCSI command set is extended to support a new class of 
devices, called the Simple Display device. In one embodiment, the commands to 
manipulate text and simple graphics would include commands such as: Get Display 
sizeWrite One RowWrite One ColumnRead One RowRead One ColumnSet Window Size 
(a sub-set of Get Display Size)Get Window SizeSet Repetition RateGet Repetition 
RateGet Display capabilitiesln alternative embodiment, additional commands may be 
used, or less than all the commands listed above may be used without departing from 
the scope of the invention. 

In one embodiment, to assist in providing compatibility with the Operating 
Systems and the driver stack, a jukebox with display capabilities will report itself as a 
Mass Storage Device on LUN (Logical Unit) 0 with 0 LUNs and a Simple Display Device 
on LUN 1 . Application software issues Inquiry command with LUN 0 and then LUN 1 
and a jukebox with display capabilit. ie ans would respond with success to both the 
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LUNs whereas a jukebox without would only respond to LUN 0. Alternative encodings 
may be implemented without departing from the scope of the invention. 



[0033] 
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